I. Introduction

MOCT-Principle
The Magneto-Optical current transformer is based on the Faradays effect. Michael Faraday discovered that the orientation of linearly polarized light was rotated under the influence of the magnetic field when the light propagated in a piece of glass, and the rotation angle was proportional to the intensity of the magnetic field. Generally, this phenomenon can be described as follows:  = V dl …………Eq (1) '' is the Faraday rotation angle, 'V' is the constant for magneto-optical material 'B' is the magnetic flux density along the optical path 'l' is the optical path When the linearly polarized light encircles a current carrying conductor eq(1) can be rewritten as according to Ampere's law as  =nVI ………….Eq (2) 'I 'is the current to be measured, '' is the permeability of the material, 'n' is the number of turns of the optical path.
The Faraday effect outlined in eq(2) is a better format to apply to an MOCT, because the rotation angle in this case is directly related to the enclosed electric current. It rejects the magnetic field signals due to external currents which are normally quite strong in power system.
A polarizer is used to convert the randomly polarized incident light into linearly polarized light. The orientation of the linearly polarized light rotates an angle  after the light has passed through the magnetooptical material because of Faraday Effect. Then another polarization prism is used as an analyzer, which is 45 ° oriented with the polarizer, to convert the orientation variation of the polarized light into intensity variation of the light with two outputs, and then these two outputs are send to photo detectors. The purpose of using the DOI: 10.9790/1676-1201044650 www.iosrjournals.org 47 | Page analyzer is that photo detectors can only detect the intensity of light, rather than the orientation of polarizations.
The output optical signals from the analyzer can be described as, P1 = (1 + Sin 2 ) P2 = (1 -Sin 2 )  is the Faraday rotation angle, P1 and P2 are the optical power delivered by the detectors.
In order to properly apply Eq(2) in the MOCT design by making the optical path wrap around the current carrying conductor, the optical path has to be folded by reflections. Total internal reflections and metal reflections are good ways to achieve this. However reflections introduce phase shift; hence change the polarization state of the light. The optical prism has to be designed to keep the light going through the MOCT linearly polarized.
II. System Analysis of MOCT
The configuration of the test system is shown in block diagram form in the Figure below . The equipment configuration is a current source, adjustable from zero to 4000 amperes, whose output is passed through a precision CT and the MOCT rotator. The output of these two sensors are measured by an instrument package which computes the ratio of the MOCT output with respect to the ct output. This method permits comparison of ratio stability of the MOCT against a known standard. In addition, the ct output is applied to a watt-hour standard while the MOCT output operates the current section of an electronic meter. Application of the current to both the meter under test and the reference standard along with parallel application of a voltage source provides an accurate method of comparing the two systems in a ratio metric manner.
Temperature Characteristics
The first test was to characterize the rotator output with variation in temperature. The rotator and interface electronics were placed in an environmental chamber that allowed temperature profiles to be run on the system while it was operating, and the effect of temperature measured. Two temperature effects were studied. First, the change in the MOCT output that could be related to shifts in the steady state operation due to temperature excursions possible in field conditions. This sets the extremes of the temperature range. Second, it was known that temperature induced stress on the optical system could result in short term changes in the output levels: therefore, a study of the effect of rate of change in temperature was important to characterize the system. DOI: 10.9790/1676-1201044650 www.iosrjournals.org 48 | Page A typical temperature profile for a test run is obtained. This is considered to be an extreme worst case test condition as it stresses the MOCT system by changing the temperature in a 24 hour period, approximately 10 degrees per hour. Examination of the temperature profiles taken during the field test show this to be a good assumption for the Tennessee area . Following is the variation in ratio performance of the MOCT system under the above test condition. Under this extreme test, the device will exhibit no more than 0.1% error from -3O°C (-220F) to +60°C (+1400F) when compared to the reference CT operating at room temperature.
These test were run for each of the precision current transformer ranges with similar results for all ranges. Each test in each range was repeated several time with only slight variations in results from test to test.
Testing data gathered
Simulation done on Matlab for temperature vs. time data 
